Histone deacetylase inhibitors induce apoptosis, histone hyperacetylation and up-regulation of gene transcription in Schistosoma mansoni.
In order to explore the conservation/divergence of transcriptional regulation in the platyhelminth parasite Schistosoma mansoni, we are studying the structures and functions of transcriptional mediators and in particular histone-modifying enzymes. Reversible histone acetylation changes chromatin structure and modulates gene transcription. The removal of acetyl residues from histones and other proteins is catalyzed by histone deacetylases (HDACs) that are under increasing study as therapeutic targets, both in cancer and parasitic diseases. In order to determine the extent and importance of histone acetylation in S. mansoni, we tested the effects of three histone deacetylase inhibitors (HDACi) on both larval and adult worms in culture. Trichostatin A (TSA), valproic acid (VPA) and suberoylanilide hydroxamic acid (SAHA) inhibited global HDAC activity at all life-cycle stages. TSA and VPA, but not SAHA, caused mortality of schistosomula and adults, with TSA showing the most rapid effect. Moreover, TSA caused an increase in apoptosis in schistosomula shown by the TUNEL assay and an increase in caspase 3/7 activity. Both TSA and VPA were shown to cause an increase in general levels of protein acetylation in schistosomes; more particularly of histone 4 whereas histone 3 acetylation was less affected. In the case of TSA treatment this histone hyperacetylation was correlated with the increased expression of caspases 3 and 7 transcripts. Finally, quantitative chromatin immunoprecipitation showed that the proximal promoter region of the S. mansoni caspase 7 gene was hyperacetylated on histone H4 after TSA treatment.